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WHAT IS CLAIMED IS: 

1. An apaaratus for producing a crystal article, 
comprising a cxfystal growth furnace having a crucible 



for holding a Jrowth material, a heater for melting the 
growth materia/l held in the crucible, and a moving 
means for movdJng the crucible relatively to the heater; 
the growth material melted in the crucible being cooled 
to effect cry/stal growth, wherein; 

the crystal growth furnace is; 

providea with a detector for detecting temperature 
of the growyh material; and 

controlled on the basis of changes in temperature 
detected bv the detector. 



15 



20 



heater. 



2. Tpe apparatvys according to claim 1, wherein 

the deteclfor is a thermocouple set to at least one of 

/ 

the crucilble, a supporting rod of the crucible, and the 



3. The apparatus according to claim 1, wherein 
the deteitor is a thermocouple provided between the 
crucible/ and the heater. 



4. The apparatus according to claim 1, wherein 
25 the con1;rolling of the crystal growth furnace is to 

make control so as to keep the rate of crystal growth 
from changing. 



4 
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5. The apparatus according to claim 1, wherein 
the con-brollikg of the crystal growth furnace is to 



make control 
interface of 



so as to keep the position of solid-liquid 
the growth material from deviating . 



6. The! apparatus according to claim 1, wherein 
the controllfing of the crystal growth furnace is to 
change the rate of movement of the crucible - 
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7. Tine apparatus according to claim 1, wherein 
the controlling of the crystal growth furnace is to 
lower the! rate of movement of the crucible when a 
discontinuous change occurs in the temperature - 



8 . I The apparatju 
the contjtolling pf 1 
change -temperature c 



s according to claim 1, wherein 
tjhe crystal growth furnace is to 
idLStribution of the crucible. 



9,1 The apg)ara-j:us according to claim 1, wherein 
the controlling 

iture of the crucible at its bottom 
centerj when a discontinuous change occurs in the 
temperature - 



lower /the temper 



of the crystal growth furnace is to 

^1 



25 fLO. The apparatus according to claim 1, wherein 

the dontrolling of the crystal growth furnace is to 
vibrc te the crucible. 
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11. Thd apparatus according to claim 1, wherein 
the controlling of the crystal growth furnace is to 



i 



vibrate the crucible when a discontinuous change does 
not occur inl the temperature in spite of predetermined 
location or /temperature of the crucible. 



10 



12. The apparatus according to claim 1, wherein 
the contralling of the crystal growth furnace is to 
make control so as to keep the position of solid-liquid 
interface of the growth material from deviating when a 
discontinuous change ascribable to latent heat occurs 
in the tjemperature . 
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13/. The apparatus according to claim 1, wherein 
the crystal grow^t)^ furnace is so controlled that the 
isothei"mal face' od the growth material is kept convex 
on the/ side of/ a l-iquid phase. 



.4. The 



apparatus according to claim 1, wherein 



the detector is provided in plurality in a plane that 
interjsects the airection of crystal growth, and the 
cryslfal growth furnace is controlled in accordance with 
the "temperature detected by the plurality of detectors. 



the 



intersects the direction of crystal growth, and the 



15. The apparatus according to claim 1, wherein 
detector is provided in plurality in a plane that 
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crystal gr<^ 
isothermal 



wth furnace is so controlled that the 
face of the growth material is kept convex 



on the sid^ of a liquid phase, in accordance with the 
temperature detected by the plurality of detectors; and 
... ..„.ee . 30 



the degre 



material 



at which the isothermal face of the growth 



is kept convex is changed when a discontinuous 
change occurs in the temperature of the growth 
material . 



16./ 



An apparatus for producing a crystal article, 
comprisi/ng a crystal growth furnace having a crucible 
for holaing a growth material, a heater for melting the 
growth material held in the crucible and a moving means 
for moving the crucible relatively to the heater; the 
growth material meflted in the crucible being cooled to 
effect crystal growlth, wherein; 

tne crystal / groy/th furnace is; 
orovided with/ a plurality of detectors for 
detecting tempel^ture of the growth material, which are 
provided in a ple^e that intersects the direction of 
crystal growth; and 

controlled on the basis of the temperature 
detected by the plurality of detectors; being so 
controlled that the isothermal face of the growth 
material is kept convex on the side of a liquid phase. 
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17. The apparatus according to claim 16, wherein 

the crystal grow/Lh furnace is so controlled that the 

I / 

degree at which ^the isothermal face of the growth 
material is kep^t convex becomes low when a 
discontinuous (Change occurs in the temperature of the 
growth materiq/l . 
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18. An /apparatus for producing a crystal article, 
comprising a/ crystal growth furnace having a crucible 
for holding /a growth material, a heater for melting the 
growth material held in the crucible and a moving means 
for moving /the crucible relatively to the heater; the 
growth material melted in the crucible being cooled to 
effect cryfstal growth, wherein; 

the cirystal gro<v|:h furnace is; 

provided with /a neasuring means for measuring the 



rate of heat flow /Ln 

cont rolled on 
rate measured with 



19. 



blje crystal growth furnace; and 
basis of changes in heat flow 



the measuring means. 



The apparatus according to claim 18, wherein 



the measuring means has a plurality of temperature 
detectoijs provided at positions different from each 
other . 



20. The apparatus according to claim 19, wherein 
the detfectors are each a thermocouple set to at least 
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one of the crucible and a supporting rod of the 
crucible - 



21. The apparatus according to claim 19, wherein 
the detector/s are each a thermocouple provided between 
a supporting rod of the crucible and the heater. 



'h, i 
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22. The apparatus according to claim 18, wherein 
the controlfLing of the crystal growth furnace is to 
make control so as to keep the rate of crystal growth 
from changing. 

23. /The apparatus according to claim 18, wherein 
the contr<f>lling of the crystal growth furnace is to 
make control so as VoX^^^P the position of solid-liquid 
interfacef of the growth material from deviating. 



24./ The appai 
the contfrolling of/ 



change the rate of mo\^ement of the crucible. 



25 

the coni: 
lower 
discont 



26 



jowtli 



ar'^us 



s according to claim 18, wherein 
the crystal growth furnace is to 



the 



The apparatus according to claim 18, wherein 
rolling of the crystal growth furnace is to 

rate of movement of the crucible when a 
nuous change occurs in the heat flow rate. 

The apparatus according to claim 18, wherein 



4 
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.li/n 



the controlli/ng of -the crystal growth furnace is to 
change temperature distribution of the crucible. 



27. Thle apparatus according to claim 18, wherein 
the controlling of the crystal growth furnace is to 
lower the tkmperature of the crucible at its bottom 
center when a discontinuous change occurs in the heat 
flow rate. 



it— 
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28. /The apparatus according to claim 18, wherein 
the controlling of the crystal growth furnace is to 
vibrate tne crucible. 



29.1 The apparatus according to claim 18, wherein 
of /■tne 



the contjrolling 
vibrate /the crucil^le 
not occiir in the pea 
predetermined loc 



e crystal growth furnace is to 
when a discontinuous change does 
flow rate in spite of 
ioh or temperature of the crucible. 



The apparatus according to claim 18, wherein 
the corJtrolling of the crystal growth furnace is to 
make control so as to keep the position of solid-liquid 
inter fc ice of the growth material from deviating when a 
discontinuous change ascribable to latent heat occurs 
in the heat flow rate. 



31 . The apparatus according to claim 18, wherein 
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the crystal growth furnace is so controlled that the 
isothermal face jof the growth material is kept convex 
on the side of a liquid phase. 



32. An apparatus for producing a crystal article, 
comprising a crystal growth furnace having a crucible 
for holding a /growth material, a heater for melting the 
growth material held in the crucible and a moving means 
for moving thje crucible | relatively to the heater; the 
growth materd/al meltefd in the crucible being cooled to 
effect crystal growtpri^^ 

the cryktal growth furnace is; 
provided with a detecting means for detecting 
generation df latent heat of the growth material; and 

controlled on the basis of information given from 
the detectiing means on the generation of latent heat. 



33. A process for producing a crystal article, 
comprising producing the crystal article by means of 
the apparatus for producing a crystal article according 
to claim\l. 



34. \a process for producing a crystal article, 
comprising! producing the crystal article by means of 
the apparatus for producing a crystal article according 
to claim 161 



p 
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35. A process for producing a crystal article, 
comprising produciiig the crystal article by means of 
the apparatus for ptoducing a crystal article according 
to claim 18. 



sy 
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36. A process fi>r producing a crystal article, 
comprising producing -fthe crystal article by means of 
the apparatus for producing a crystal article according 
to claim 32. 

37. A -fchermocouple provided in a crystal growth 
furnace for /growing a fluoride crystal, the 
thermocouple comprising a pair of metal wires formed of 
materials diLfferent from each other, and a tube 
provided arbund at least one of metal wires; 

the tube comprising a metal composed chiefly of 
tantalum oif a ceramic composed chiefly of aluminum 
oxide. 



38. 
comprising 
for holdir 



\n app 



rat^u 



s for producing a crystal article. 



a cryist^u.! growth furnace having a crucible 
g a gr<5wth ^material of fluoride, a heater for 



melting ttie growth material held in the crucible and a 
moving mee.ns for moving the crucible relatively to the 
heater; the growth material melted in the crucible 
being cooled to effect crystal growth, wherein; 
the c:rystal growth furnace is; 



m 
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provided wixh a "thermocouple comprising a pair of 
metal wires formfed of materials different from each 
other, and a tutoe providted around at least one of metal 
wires; the tube/ compri/S#pg a metal composed chiefly of 
tantalum or a deramic!^ obmposed chiefly of aluminum 
oxide; and 

controlled on the basis of temperature information 
attributable -^o the thermocouple. 

39. \ process for producing a crystal article, 
cmprising ^broducing a fluoride crystal article by 
means of the\ apparatus for producing a crystal article 
according to claim 38. 



15 



20 



25 



40. 

temper aturle 
thermocoupl 
a 

of the 
are so 
where the 
provided i 



A temperature measuring system for measuring 
of a moving object by means of a 
e, wherein; 

part where metal wires and lead wires 
are connected and the lead wires 
i-ded that \ "the temperature at a position 
connecttino^ part and the lead wires are 
5 held at 55)0 °C or below. 



connecting 
thermocoup 



provi 




41 . The temperature measuring system according to 
claim 40, i^hich comprises means by which the position 
where the J.ead wires are provided is cooled so that the 
temperaturd is held at 500*^0 or below. 
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42. The l|emperature measuring system according to 

/ 

claim 40, wherein the moving object is a crucible. 
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43. The/ temperature measuring system according to 
claim 40, wherein the connecting part where metal wires 
and lead wires of the thermocouple are connected and 
the lead wires are provided in a casing for holding the 
thermocouple, and the casing is set to a member having 
a temperature of 500 *'C or below. 

44. The temperature measuring system according to 
claim 40, ^herein the connecting part where metal wires 
and lead viires of the thermocouple are connected is 
provided in a suppopt^ng means for supporting the 
moving obnect. 



45. 

claim 40, 
inside o 




The tempe^r^t jre measuring system according to 
wherein the moving object is disposed on the 



:: a chamberl that can be evacuated, the chamber 
is provided with an exhaust chamber to which a vacuum 
pump for evacuating the inside of the former chamber is 
connected, the connecting part where metal wires and 
lead wir^s of the thermocouple are connected is 
positioned inside the exhaust chamber, and a shielding 
member i5 provide between the connecting part and the 
moving object. 
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46. A t4mpera1:ure measuring system for measuring 
by means of 1 thermocouple the temperature of a moving 
object provided in a chamber the inside of which is 
kept vacuum ;/ 

the system comprising means by which a feedthrough 
for extending the thermocouple outside from the chamber 
is moved together with the moving object. 



47. 
claim 46, 

48. 

claim 47, 
producing 



llhe temperature measuring system according to 
herein the moving object is a crucible. 

"the temperature measuring system according to 
^j/herein the crucible is a crucible for 
(fcalcium fluor/d^. 



\ feedthrou 
thermocoupl 



which is kept^ vacuum, the feedthrough 




a thermocouple, used to 



outside from a chamber the 



49. 
extend the 
inside of 
comprising : 

a fee:ithrough frame provided at one end of the 
chamber; 

at lefest one cylinder set in the frame, formed of 
an insulating material and provided with a through-hole 
in its axiil direction; a metal wire or extension lead 
wire being passable through the through-hole, which 
through-hole is sealable with an insulating adhesive 
after the nietal wire or extension lead wire has been 



# 
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passed through; and 

an 0-ring provided at; least; between the cylinder 
and the feeathrough frame in which the cylinder has 



been set, to 



50 . Thfe 
wherein the 
cylinder is 



51 . 

wherein the 
the chamber 
flat-top is 
toward the 
direction. 



Ths 



keep the inside of the chamber vacuum. 



feedthrough according to claim 49, 
netal wire to be passed through the 
a single wire or a pair of wires. 



feedthrough according to claim 49, 
surface of the feedthrough on the side of 
to which surface the cylinder is set 
in the vertical direction or is inclined 
iiorizontal detection from the vertical 



52. Ihe apparaC^is^cpcording to claim 1, wherein 
the controljling of th^ crystal growth furnace is to 
lower the i|ate of movement of the crucible when a 
discontinuqus change does not occur in the temperature 
in spite ofl predetermined location or temperature of 
the crucible. 

53. The apparatus according to claim 1, wherein 
the controlling of the crystal growth furnace is to 
lower the temperature of the crucible at its bottom 
center when a discontinuous change does not occur in 
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■the -temperature in spite of predetermined location or 
temperature* of the crucible. 



54. TJie apparatus according to claim 18, wherein 



the controlJ 
lower the re 
discontinuoTj 



ing of the crystal growth furnace is to 
te of movement of the crucible when a 
s change does not occur in the heat flow 
rate in spitle of predete^ri^ined location or temperature 
of the crucible. 



55. Th 
the controll 




s apparatuys apcording to claim 18, wherein 
ing of the crystal growth furnace is to 



lower the temperature of the crucible at its bottom 
center when a discontinuous change does not occur in 
the heat flow rate in spite of predetermined location 
or temperatijre of the crucible. 




/ 



